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• Welfare system in the U.S.
· Who are eligible?
· What are the beneﬁts?
· 1996 reform: what changed and how?
• New restrictions on eligibility of TANF program.
· 5-year welfare time limit and work requirement
• Implications for children’s attainments through changes


















• Research on determinants of children’s attainments are
abundant:
– Haveman and Wolfe (1995), Duncan and Hills (1997), Dahl
and Lochner (2005) and Raquel (2007)
• Lack of information on causal effects of welfare on
children’s attainments (Currie (1998)).
• Issues:
– Including children who were ineligible for welfare
– OLS estimates may be biased


















What Have We Done?
• Study effects of a low-skilled single mother’s work and
welfare decisions during her child’s childhood on child’s
standardized math test score.
• Use IV method to control potential unobserved
heterogeneity problem.
– IV we propose: predicted quarters of work and welfare
use estimated from low-skilled married mothers.
• A median welfare user (12 quarters) expects to gain 4.9
points more in test scores. Median work (14 quarters)


















Write a structural form of a child’s attainment production
function as:
lnOT = lnA0 + γ1 lnYT + γ2ET + γ3WT + γ4 lnA0WT
+ γ5 lnA0ET + γ6testAge + u
where:
· lnOT: ln-PIAT math score of a child
· lnA0: initial ability of the child, where:
lnA0 = γ7AFQT + γ8gender + γ9race
+ γ10ageless18 + γ11edu
· YT: accumulated family income during childhood.
· ET: total quarters of mother’s work during childhood.
· WT: total quarters of welfare use.

















Model Speciﬁcation - Cont.
- Marginal productivity of mother’s decisions varies with






















− Correlation between mothers’ work and welfare
decisions and the unobserved heterogeneity raises the
issue of omitted variables bias.

















Econometric Concerns - Cont.
− IV we propose:
· Predicted quarters of work and welfare use estimated
from low-skilled married mothers.

















Decision Patterns of NLSY Low-Skilled





























(b) Labor Force Participation



















– Assume a mother makes two decisions of work (ht=0, 1) and
welfare use (ωt=0, 1) in each quarter.





· j = 1 if mother chooses to (ht=0, ωt = 0);
· j = 2: (ht = 1, ωt = 0);
· j = 3: (ht = 0, ωt = 1), and j = 4: (ht = 1, ωt = 1).
· Following Keane and Wolpin (2002), Z includes all X as well as
annual state welfare beneﬁt rules estimated by Ziliak (2007) and
county characteristics.
– Assuming uijt follows multivariate normal distribution, we can













































1. Using two instruments (ˆ E and ˆ W) for two endogenous
variables (W and E) means exact identiﬁcation.
- To be able to test for overidentiﬁcation, we use:
P20
t=1 b Pr(ht = 0, ωt = 0),
P20
t=1 b Pr(ht = 1, ωt = 0),
P20




















lnOT = lnA0 + γ1 lnY + γ2ET + γ3WT + γ4 lnA0WT
+ γ5 lnA0ET + γ6testAge + u,
implies we potentially need to instruments for
(W, E, lnA0W, lnA0E), which can be impractical.
– We only instrument for W and E, but use the
-orthogonal- option in -ivreg2- to test whether lnA0W
and lnA0E are exogenous.

















Use -nlsur- to Estimate the
Same Model
Another way to estimate the model is -nlsur-. Treat:
lnOT = lnA0 + γ1 lnY + γ2ET + γ3WT + γ4 lnA0WT
+ γ5 lnA0ET + γ6testAge + u
ET = Z0h + 
WT = Z0ω + ν
as a system of simultaneous equations. We can estimate

















Participation Pattern of the
NLSY79 Low-Skilled Single
Mothers
Child’s age Welfare Part-time Full-time
(300-1500) (>=1500)
1 .67 .25 .17
(.47) (.43) (.38)
2 .69 .31 .23
(.46) (.46) (.42)
3 .70 .33 .25
(.47) (.47) (.43)
4 .68 .34 .27
(.47) (.48) (.44)


















































b Pr(ht = 1, ωt = 0) .5603*** -.3581***
(.1086) (.0971)
F Test .0000 .0000
No. of Obs. 1,833 1,833
∗∗∗: signiﬁcant at 1% signiﬁcance level. ∗∗: signiﬁcant

















First Stage Instruments Validity - Correlation
with Endogenous Variables
– Shea partial R
2, partial R
2, and F-test
Variable Shea Partial R2 Partial R2 F(4,1812) P-value
E .0305 .2345 58.11 .0000
W .0610 .4681 100.17 .0000
– Tests of joint signiﬁcance of coefﬁcients of endogenous regressors
in main equation and overidentifying restrictions
Anderson-Rubin Wald test 3491.85
(F p-value) .0000
Anderson-Rubin Wald test 14129.27
(χ2 p-value) .0000
Stock-Wright LM statistic 231.74
(χ2 p-value) .0000
– Underidentiﬁcation Test


















First Stage Instruments Validity - Cont.
GMM2S CUE
Weak Identiﬁcation test
H0: Instruments are weak 10.049 10.049
Stock-Yogo weak ID test critical values:
5% maximal IV relative bias 11.04
10% maximal IV relative bias 7.56
20% maximal IV relative bias 5.57
30% maximal IV relative bias 4.73
10% maximal IV/LIML size 16.87 4.72
15% maximal IV/LIML size 9.93 3.39
20% maximal IV/LIML size 7.54 2.99

















First Stage Instruments Validity - Cont.
GMM2S CUE
Overidentiﬁcation test
H0: Instruments are orthogonal to errors 7.638 7.736
p-value .1058 .1013
Endogeneity Test


















Results for NLSY Test Scores
GMM2S CUE -nlsur-
E .1191*** .1223*** .104***
(γ2) (.0209) (.0209) (.0151)
W .2894*** .2819*** .181***
(γ3) (.0180) (.0177) (.0086)
lnA0 × W -.0486***
(γ4) (.0010)
lnA0 × E -.0284***
(γ5) (.0013)
Initial Ability
AFQT -.0033** -.0033** -.0039*
(γ7) (.0016) (.0016) (.0016)
Gender .4890*** .4731*** .392***
(γ8) (.0714) (.0706) (.0591)
. . . .




























Total Effect of Welfare on Ability for a Median
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– Incorporating longer-run results
– Separate effects of full- and part-time work